In this paper we will introduce a new types of graph. The representation of the new graph by adjacent and incidence matrices will be obtaind. Some geometric transformations on the new graphs are described.
Definitions and Background
(1) Abstract graph: An abstract graph G is a diagram consisting of a finite non empty set of the elements, called "vertices" denoted by V(G) together with a set of unordered pairs of these elements, called "edge" denoted by E(G). The set of vertices of the graph G is called "the vertex-set of G" and the list of edges is called "the edge -list of G" (Giblin, 1977; Gibbson, 1995) .
(2) Simplex: Given any set V = {v 0 , v 1 , ..., v n } of n + 1 points in R n , such that the differences v 1 − v 0 , v 2 − v 0 , ..., v n − v 0 are linearly independent, the n-simplex with vertices V is the convex hull of V, i.e. the set of all points of the form t 0 v 0 + t 1 v 1 + ... + t n v n , where ∑ n i=0 t i = 1 and t i ≥ 0 for all i (Hatcher, 2002) . (3) Adjacency and Incidence: let v and w be vertices of a graph if v and w are joined by an edge e. Then v and w are said to be adjacent, moreover, v and w are said to be incident with e, and e is said to be incident with v and w (Wilson, 1972) .
(4) The adjacency matrix: let G be a graph without loops, with n-vertices labeled 1, 2, 3, ..., n. The adjacency matrix A(G) is the nxn matrix in which the entry in row i and column j is the number of edges joining the vertices i and j (Wilson, 1972 ).
(5) The incidence matrix: let G be a graph without loops, with n-vertices labeled 1, 2, 3, ..., n and m edges labeled 1, 2, 3, ..., m. The incidence matrix I(G) is the nxn matrix in which the entry in row i and column j is 1 if vertex i is incident with edge j and 0 otherwise (Wilson & Watkins, 1990; Gross & Tucker, 1987) .
(6) Folding and unfolding of graph:
(a) Let f : G −→ G be a map between any two graphs G, G and (not necessary to be simple) such that if (u, v (Giblin, 1977) .
(b) Let g : G −→ G be a map between any two graphs G, G and (not necessary to be simple) such that if (u, v) ∈ G, (g(u), g(v) ) ∈ G. Then g is called a "topological unfolding" of G to provided that d (g(u), g(v) ) ≻ d (u, v) (El-Ghoul, 2007) .
Main Result
Now we will define and discuss the graph of simplex vertices and some transformations on this new graph, the incident and adjacent matrices which represent these new graphs will be discussed.
Definition
The graph of simplex vertices is a pair (V(G), E(G)) where V(G) = {{V 0 }, {V 1 }, ..., {V i }} is a finite non-empty set of vertices in R n , i = 0, 1, 2, ..., n and each vertex consistes of k-simplex graph, i.e.
Type (1) The edge of 1-dimension see Fig.( 2), Fig.(3) , Fig.(4) . The adjacent and incidence are:
Where ← − 1 refer to the dimension and form of the edge on the graph. 
Type(2) The edge of 2-dimension see Fig The adjacent and incidence are:
The graph of 2-simplex vertices
In this case the edge will be in three types of dimensions.
Type ( The adjacent and incidence will be in the form: Fig.(8) where
Where (1 ←→ ) refer to the edge which connecte between the area of each simplex .
Type (2) The edge of 2-dimension see Fig It's adjacent and incidence are:
Type ( The adjacent and incidence will be in the form:
The graph of simplex vertices in higher dimension
The graph of n-simplex vertices has types of edges of higher dimensions.
We can represent these types of edges by matrices as the following: 
The 2 ed type:
Lemma 1 Any graph G of n-simplex vertices can be connected by edges of (n + 1, n, n − 1, ..., 1) dimension.
Lemma 2 The edge which connect between two vertices of simplex graph has dimension equal to or less than one the largest number of 0-faces that belong to any of the simplex graph.
Folding of Geometric Graph of Simplex Vertices
We can make many types of foldings.
Type(1) Folding of External Vertices and External Edges. such that
Where 1 1 the upper suffix refers to the existence of loops. Fig.(18) where Fig.(19) where 
Some loopes will take different shape see Fig.(24) .
The adjacent and incidence will be in the form:
Type(2) Folding of internal edges and internal vertices see Fig.(25) .
Where 
Where(∆ 1 ) refer to number of internal edges. Fig.(26) A
Type(3) In the next graph we will fold the length of the edges on each other see Fig 
